Searching PAJ 



PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 2003-065791 
(43)Date of publication of application : 05.03.2003 



1 

(51)Int.CI. 




_60JLC_21/Q8 _.. 

G01R 33/02 
G01R 33/07 
H01L 43/06 




(21 Application number 


: 2001-252997 


(71)Applicant 


: ASAHI KASEI CORP 


(22)Date of filing : 


23.08.2001 


(72)Inventor : 


SATO MASANOBU 






YAMASHITA MASAYA 



(54) AZIMUTH ANGLE MEASURING DEVICE AND AZIMUTH ANGLE MEASURING 

<57)Abstract: 

PROBLEM TO BE SOLVED: To measure an azimuth based on 
terrestrial magnetism detected using a Hall element. 
SOLUTION: The reference values Lx, Ly of an x-axis Hall element 
HEx and a y-axis Hall element HEy are stored in the memory 7 of 
a correction value, and a correction calculator 6 corrects the 
output amplifying values Dx, Dy of the x-axis Hall element HEx and 
the y-axis Hall element HEy and then fetches only values a, p 
proportional to each axis component of the terrestrial magnetism 
using these reference values Lx, Ly. 
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1 ©IfiiEfiilBttSiSt ... .- ----- — - 

luIB^(lcDffliEit&gP«cJ:Sa^ffliEfil(C*^»T. «!f 
IB^abtSS*«[fi]3!Po-C^-2.^{i€:lt#TS^Sfttt^g|J 10 

BtriBm^-fe >^©&«i aw £«ig«i£§Btrf am 

lODtiiEfiiiBtSSPi. 

MiB^*>if©m^^*iffl* 3 ^>BtiiB»iiffl^«S[-rs 

SB 1 ©tSIEf1-#r8&£ra;tS 
2fA«-h©«£Hz>lJ-£. 

BUlBM^Hz^C^lftUi^lfiitca-^^t:. WIE^SfttSS 20 

mflBlS 1 ©fiUEltltcSBKi: * 3 *4i«±©ESmH2>1fa^ 
ffliEfflfccfcpfB!jia2||!im:©<«^ftitgtfilK:»-5C>-C. 
BufB5g»)&fs#ffl#> o "Cl» •S*- s PS©^{3;?rH-©^"'5^" 
ft^g&fcCI A -5, .C £ £1$® £ -r £ ttM. 

ftfeSSM^^W-r -5 3 .MCLbCDttAi! >1f £ . 
BufBi^42>^©#fAUi^^"^-5>*^ffi^iB^-r'5^ 30 

fuf Bfi&SUr i'lKDHi^JtSiUfii* 5 6 mrgBa?gfii£$tgt' £ 
lfn©ffiIEftl?SI5£. 

bmIB^ l ©tilEW-trgPKJ: -6 3 fMa±©jam-fe>ftH:fc ; 

.«iE«^j:crtWB^flaa«*aK:J:oasBesn*:«« . 

[HUI8H4 ] KTBBJV 1 ©tftEffiKttSMi. buIB^8&& 40 
«©«JB««K:*H6.L <fc«»©*S6ffi *E« b . 
mum l ©tiiEit^SPt*. SW2»tt«S©ieffltt»K:» 

Tint, 

buib 2 #Jii±©ismi2 ©flsaftbSrEit-r sai 2 ©is 

jEOCttflteS 6CcflM.4£#K:. 

mjiB^«-fe ^-tf-cta^jfii^gifiB/sstt^^gfr 2 © 
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tilt. 

SuE 2 ttEUbOHtftl* >•*© W;fr«MIiB*» 6 ttBHBMi 

ssi^a^**^ 

So 

[iS^a®7 ] mffE?&JR-fe>-9-©i*94>&-< £ 1 ott, 

t-^-c*5c £ -sgi&JisB l tats© 
firE^a 3 »^'g|J^fijfflLrmriB*-Ji'^©ai^«:#* 

ft**7-fe v h©^gP^StBSL/fc^tC % BUIBS^ffi* 

at am 3 <ows.i\nu^m^ «c £ *i»tt£ r sis 
■r-5 2«i«ji©ia^42>-9-©sfiia^*>6. *&*»b«> 

IBtS br l>fe«fft©Si*tf*»ff L//c«iEffi«c«^l v 
[0 00 1] 
[0002] 

•3 . #fr#ffl* try-fa >f X^A©--X#i«* o. 

rfeo. *ff«©3iteffl«i*«Gjitff*fii*tt«-r*A: 

&£b-C. .JBK©j«l>^9s»f >•♦>-«:«£ 9 itt 

[0 00 3] 

usi/if-ci*.' nr^^iJfifons/ta), 
»sBM©a^#r*&< m^mi-v 

y- f 3 > fX > A <!: (Cfflt > £ *C«^] * -C* o /c„ 
[0004] -ecr. *#6W©B«B. JBKOflElM 

[0 00 5 3 

[tss5r^-r*fc©©*ia] JiiSL/twasr^-rs 
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-$■ i ©ffliEit^gp* * i #fcv smb^ i ©taiE 
4$«*£-rs. 

[oo'oe]*fc, m*m2.mm<»i3&.nzmmmc£. io 
n«; »««srt«:jittsti**(4ftif«iKaT?*-a 

^•fe>-9-<D^am*fc*t-r-2>S^ffl?:IBlSTS^ 1 ©tit 
iE<81EttS|S£. BuIB®M-fe>^©m^)iifIffi^6B>rlB» 
ii<ii*^cff-r2.^1 ©tilEffScgP^H^Si^tc. 2«l 
©«H-te>lJ-£. j|yfBMMH2>^©&$iliHi;^K:»-3<,> 
-C. wflB^tt^g^Tk^ffl^^tU-C^OTl^ffl^* 
ftli^£«&ftitli£SB^*-£ -fifaE* 1 ©ffiiE 

ft»SPK: J; £ 3 f4(DMM-i2 >1^Hi^ffliEffl*S itffiflB 2 
*©«M*/!H*fflK»"'3i»»'C. mjfB^8i*SlsJi 3 (S)*^"C 20 

T\ Hfe5aM€:^U-r-2>3lilJW-h©68«-fe>-9-i. MIBS5 

^^iJ-cD^a^fc^-r^a^ffi^iB^s^f 1 ©*§ 

iEffilBtSSPi. BMlBe«-fe>-9"©m^iiiHffl*^mriB» 

ans*«»r*»r 1 ©t§jEit»si5£. «K*ft*Rje*-* 

^ft'KJE#«±. «r«l©liiEltJIWc**3WK 
[0008] */c. li^4IBt8©7?<4ftH'S l JJIS«:J: 

nt*. nutans i ©fflHEfitiBttSK*. fluiB#«ti^s©^ffl 

tKBK3*j£ Lfc1KK©&ttfB&IBtf L . fulfil 1 ©MHE 

©JBflttt*IBltT*ai2 ©MiEffiEttSIJ* 3 htcffiZ.* 
[0009 ] M^6Ett©#ffifttt*iSS»Cj:. 

t\ tuiB2f4jy±©^»^>^©ai^ } ^a^?>tuiBa 

(t;L-5C££4$3fc£-r-2>. IS3?JI7 EifrD^&ft 

H*M(c£ftl& WEfca-fe^irart^ft < £ *> l ? 
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(ooio] *fc. i»jj^8seis©^{iftn-a"mg«:«fc 

^•gR^ffltitai^tC. MIB^h 9^SP*fiJffll/-CBiriB* 

[ooi i ] m^mQi^mDf5^m%[wmmvi^ 
tux. &W}®t%fttcmmztiiz. mmm.z&tii?z2m 

msm&fatp-? x^zijUl* ttsrr s c £ *^st<t -r 
s. 

[00 12] 

[^b^©^«6©».1S] «T, *^nj©ISte^SS«:^S^ 
ua**68W3-S-&. Hid *»BJ©ISlSiJ©£!?&C(fc 

[0 0 1 3] 13 1 tefcHT. 2$ifiBSvfe>lM. ^a* 
^•g|52. 8£M-fe>-?IEttfiMSB3 . ^ffijA^T>^4. 
A/DSBft»5. «iiEltggP6. tfljE«SEt£8B7 is £V 
#ft#itgSP8 jWRW 2 «U6B»-fc>iJ- 1 «:«. x 
ffi*-^*^H E xfcitfyS^-^H E y ^SW 
enrt»5. CCt. x^j^-^^HExfeJrCfytt 
^-^^HEyfiit^^tH-rSA:*©^©-??. W 
I n S b I n A s . G a A s ft £'©< fc^¥3S. 

[0 0 1 4] ?3 ?/stf2t2xN*~.rt<X?HEx4>Jt: 
y tt* - *3R-f H E y ^fEttcT SSS^^] *) gSi^. -S 

*©fe©-c. m^>-9-iBUifiisge3*i6ai^3n/ciE 

WHxW'-*»fH E xte«tCf yH4t-JUX?-H 
E y {cEUftrr-S. CCt> ^af-'^gBStt. Wittf. 9 
0 ' a 5» vS|gt&-*> 3 6 0' 5=- a ^KSftft <t**ffl«.» S 
C <!: # S. ft*J . 9 0 * a s^^BrCtt. x'fft * 
-Jl/^H E x yMfr-frm^-H E y ^SllTS 
l^lc. xl4^-^ J FHExteJ:0 t y$i!i*-^^HE 

[00 15] ifc. 3 6 0' ^a 9^'fggtCC». xIA* 
-^*^-H E xfci^yH^-^HE y ©ffl^JtC^ 

©T>^@#{Cj:^m»e<Jft*7-fey l-JB6*r>-lzrt/ 
fSCi^rti. E2W. *«^©-*»®«:^* 
?sr?^»2O3'8 0' ? a » ^SJl^iS*J cfcO'fcB^ft 

[0016] 02«:*5t>T. x#*-A«^HEx*Jj: 
yr y fA*-^^HEy«:«4-t)<D4i8 : T-T 1— T4#« 
W6*ari»*. -f-L/T. 3 6 0° f- a v 'mffoK&.X 

ft *i 6 . x f A* - JUjR-fH E x *J J:tf y - JWR 
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^HEy^gEStrTS. CC t. {4tl#0' ©*§£«. x 
«*-.>MR-?H E x*5<fce>*yflll^-^^H E y ©Siffi 
HI, T3^a?i^^- *fT3*LOW 
W<;l/tca5£-rSiifetC. S&^-T 1 £H i e h U<>1/ 
(CS^TS. -eL/T. x $tfl*-.>l'^HExfc<fctfy$A 
*-'jW3R^HEy©S4gHf-T2. T4*a*WftbT 
Jg^T2*>6«ffiV lSKOmritfeK. Wf- 
T4J&>£^EEV2£m9tB^C£K:J;»). ^8&*ftet&© 
tij#DO = (V1-V2) il/t:, DO= (H1+H2 
+ F1+F2) +F3il>5ffi*ff4Ci#t*S. 10 
[00 1 7 3 fc/cU H 1 «. iS«flWf»«6««^W«C 

it§g r -s ssi?© * - ^3R j f-fla»ttfi8» fcjtfw * * - * 

SEE. H2tt, xe-*©aKE*»tt«Srtawcjt3H-J- 
F l (i, A#»* • tii:fti»i^©fttB* 9 0 SIeI3£3 -tffc 

:f H E xisitf yH*-**? H E y ©*7 * ? b« 
BE. F 2 «. AAiBT- • mtl^om^ 9 0 SleWSiS 

-*3lffAEx*J:^y«l*--***HEy.©*7-b» 20 
F«ET*9.- a»B.' F 1 >F 2r* ? t. F 1 ififr 

{0018] {4tB#9 0" ©*!£«. xtt^-^f-H 
Ex*J«fcCXy«i*->'U^HEy©SJg^T2. T4«: 

Si £ fete. iaB-T 2 £H i sr h U^VKSB&r*. * 
bT\ xIA^-^T-H E xfc JcCJfy Ufr-frttH E 
yO^TK Ta^S^ilz^. S^Tl 30 
#>6SBEV l^aXOHi-riifeK:. i&?-T 3 #>6SEEV 
ZfcttOttrrc £«:£.»>. Mtbiiiflft©tll^D9 0 = 

(VI -V2) iLt. D90 = (H 1 + H2-F 1 + 
F2)+F3£l>5fii£f5*C£#-Ctf&. 

[00 1 93 &tB# 18 0' ©it^tt. xIA^-Jl^f 
HE x*J <fctf y fA*-^sR^H E y ©Sifrf-T 3 . T 1 
UWil/t^, ^Tl?:LOW^;KCSS 
T-5£ £*>«:. 4g-?T3£H i fi h U"<JKeRS£r&. . 
-ebT. xM*-A3R^HEx.*J:O t yll*-iMR^H 
EyO«*fT2. T44HttSffibttl,», JS^T 40 
2^6SEVl£JR<5ffl-f££fcK. «KFT4*'8«E 
V2£SX f 3tftt-C£«:J:«J. SttiffS^©Hi^D 1 8 0 
= (V1-V2) il/t. D 180 = - (H1 + H2 + 

F 1 +F2) +F3£l>5<ii£»*C£#r#S. 
[0 020 3 GrfB#2 70* ©tl£l*. x*l*->V3R-¥- 
HEx*»J:«y«*-;WR : fHEy©S«l : f-t4'. T2 

•T-5>££fcfc:. ^T4*H i fi h b^UtCiSS-rS. 

■eUT. x«l*-^H E x fe iCfy f H 

E y<D&®*T 1 . T3*tttfc»?4 ItfU. Sra^T 50 
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l*>6SB£Vl£IR«3tB-r£<fcfett:. JSST-T3*>6«fiE 
V 2 £8X9 ffiTC £K J: *) . fUMMft©UAD 3 6 0 
= (V1-V2) il/t. D3 6 0 = - (H1+H2 - 
F 1 + F2) +F'3£l>9tf«fr&C 

[00213 -eur. cn?>cDW^*«T©^-ctf-^ 

SCitCfcO . xN^-Jl/X^H E -x*,fctf y***-^ 
^-fHEy©*7H2!? h^©^gR^-*jJ:ClfT>^'©m» 

xfcJ;O t yl**->'l'^HEy©ffl^*>6. 

%>m?)<o 7 g.\\&'}>ts. < r -s c <t #r t s. 

(00223 (D0 + D9 0-D 1 8 0-D36 0) = 
H 1 +H2+F2 

««e. jgnc*Hr»t> xIA^-^T-HExfcJcOfytt 
•74 -cm Gisn. c crttMs tifcifttff tffiD d 

y#A/D^^5r? r ^*A<m^^3*i;M8. ft 
j£tt»gB6(cA*5^*. 
[0 02 33 CCt, *fjE«IiEtgS&7 «C«. -tf2H 2 +'■ 
F 2 x«*-A3lHFH E xfcitfy 

^HEyCliffiLx, Ly *Ett3ti. fSjEft^SP 
6tt. COlifflLx, Ly4Ml^Ci<c.tO, xfifc 
^_;U^H E xfc m^-^m'f-H E y ©ffl2>J8 
iflffiDx. Dy£ffiuEU ±IBH 1 (Cf BHif SifcfiBm© 

[00243 fSJEfflietssP7tciate5n2»»?Sffi 

L x . L y'ttt., Wa>J^S£«^t5S«:An/c 
i^SSr. a '» ^iBttLTMl/fcxffcsfc-JWKf-H E 
x*Jj:C>*yfi*-^^HEy©^$lfflLx. Ly<&fE 
tSStf£C £#-?#£. *'t/C. *fiEtt^gP6«. xf* 
&-)im*HE xfc£Vy«*-.>l*?-HE y©ffl;fr*i 
ipgffiDx. Dy*»e>. CO^IfiLx, Ly£i«m-rS 
C£«:J;0. xli^-^^HEx*$J:afy#^-;u^ 
-?H EyOffl^*^. tftjat»©Sf^^<CJt^fcfii 

[0 02 53 ffiJEHn&6lc*si,>Xi&®M<D&®{l8.fHC 

{4ftft»S»7«:titfj;*ft£. -ecr. ^fi)[ftit©a7 
». «fcm«,©^l4^«:i:b^b/cffia. <3©##i. 0 
= a r cTAN (/3/a) ©S;tca-5(,>-C, ^14Ae«: 

^f-*^«!!mm«fc»3A^l>ia«%^-rs<>©*s 
[ 0 0 2 6 3 H 3 tt. H 1 ©ffliEimSI56 *5 J;t>*^{4ft 

gEai&P8©K)fW!i ; &^"r7o-?-+- h-c&s. i3tc 

fcl^r. tiiElt^SP6a, xfi^-^iF-HExteiy 1 
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W*-^HEy©St?<®Lx.' Ly£tiIE<HfBt£Sl$ 

[0027] JWC. tfiEit^S156 ti. x^*-;^-?H 
E x fc«fc y W*-^ H E y OtUSitllfiD x ... D- 
y*>€>«i£fiILx. Ly*^-r4Ci«:J;0:. ifcS&ft 

^S3). ^ft©ffigP8 icmtj-rz. ^(c. 

[0028] 04tt. ^B^©^2^ife^gltC^€>^tfl[ 

[0029] mm. si?f ms. ^tc. 8b?«8HJ«ws 
skied ■mn^ftzfflz.fc') - 20 

it£ii&£SSfefc9T Steele. @^/J^.£.*f§fi££tf5 

[0030] CtitCct «5 . tfefi^©&fM#{CJ±0!IL/c 
ffia. (SOAiBWWt^. S/NJ:b£A_t;*-tf5C 
£#T?'*. ^<D<gl>xM*-^*^HEx*Jcfctfyfft 

[0 0 3 1 ] 05K:*ji»T\ 3$Al&§vfe>-»M 1 . f-.9 
v 1 2 . B£»-fe >-y-|ESI>^i8iSIS 13, ^SftA^JT > 
7*14. A/DgUftSB15. ffiiEft»a516, ttiEfBE 

tf.sui 7. ^rfiftitstgui 8. sutwsiu 9. <tmn 

ItStSP2 F 2$MS$4-te>1>-2 1 te^MS^-fe^iES&S 
ap.gB2 2#S:WP>tt. 3l*®»H2>-9-l xfi* 
-;HfHPHEx. ylA^-^^HE y fc.ttFz fA*- 

jH?he z #ia:w?>ft-ci>£. 40 

[0 03 23 **5. ,x(|*-Mff HEX. .y«*-A 
E y fcckO* z _«*-;l/3R^-H E z {ilfta^^m 
f £/cat><D&©-C. t^tf. InSb^InAs, Ga 
As* £<D\l^m^*mXlb ZttAm$U,K C C 
T. xlA*-^HR^F-HEx. yW^-Jl^fHE yteJ: 
C/zlA^-^^HE ztt^-a y^'SUl 2fC<t0IEI6^ 

yfi*-J^fHEyfcJ:^zfi*-Jl'^-fHEz^6 
HtfjStifcfflret*. H^A^T^l 4rtiMBSti. C 
CT-iiifl^n/cm^iifHiiDx. Dy, Dz#A/D^ 50 
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[0033] $/c. 2tt«M-fe>-*2 1 tt. #tiftlta9 

IKa, Kb£tiiEimS|S16{CtttfrrS. CCt?,. i 
JEffiiettSe 1 7 Cc«. xli^-J^HEx. y.N*~ 
JVM+H E y <fctf z ?4*-;l/^H E z tiDSML 
x, Ly. Lztejjn*. xiJh-^HEx. y$l&* 
-Jim+H E y *J iCJf z W^-;U^H E z CHBffitbG 

x, Gy, Gz^tetssn^ 

[0 0 34]>br. ffixtttroi st*. cneroii 

fflLx, Ly, Lzfciiy'lieitGx. Gy. Gz£ffl 
(,>SC xtt^-^fHEx, y 1ft* -'MR 

H E y <fctf z «*-*3R^H E z ©m^^IffiD 
x, Dy. D z £fiiE L . ife^©&fil)$#K:tt:0!lb fc 

j&SgitG&£»MtLx. Ly. LzfcJ:Cf!&K*bGx. 
Gy. GzCD— ^^-rS-CfcS. 
[0 0 3 5 ] 06tCtsl»r. S^-J^HEx. HE 
y . H E z <Dt&W3.mm.m <«6E^*¥RS»©aAffi«: 
WJtTSStf-.'WR^HEx. HEy. HEzOHtt 
fit) W. 1 7. 3. 15. 9. 18. 0T?&£„ 

^Ig»fcOrg^L/c&*-JWi^F-HEx. HEy. H 
Ez©^fe>H(mV)tt. -164. 5. 3F 

i . i . 10 6 4. o . ^nnwrns^m^mmicx 

$?HEx, HEy. HEz<D*?1zv H'(mV) 
«. 2 5. 3. 2 2. 8. 16. 8. 2f{4#H#Jilg ; S: 

t/fc^Jh-JWR^HEx. HEy. HEz<D*ylzy h 
ffi (mV) tt. -58. 1. 253. 8. 774. 7. 

/-?Ktt*'jri»l3tLfcS*-Jl'3R-?HE'x, HEy. H 
EzCD^7 42y hfii <mV) W. 13 1. 7, -2 4. 
4. -2 7 2. 57*4. 

[0 03 6] **J. *-;^HEx. HEy. HE z 
«. teft^m^F («) i«:HWl 0 5C» fgttH 
ffi: 1. 0V. SafiA^r>yy^>: 5001SiL 

^c*SJ;^«:iegb. *¥B'Cl^jUiIfe3'a"C. 
[0 037] */c. *7izv KB£l/-C. 

fflt,>/cil£«:*5Ht:&, S*-J^HEx, HEy. 
HE z Ztt,C\±h~o%tttb*). Vm&.UZ<D£'><<c®im 
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[ 0 0 3 8 ] $ /c. fcT-*fc i'KtfJii : 

®,%tcAtim'&-C. »*^*«?HEx. HEy. H 
E z -fe ? HBtt*:* < Sft «3 . ^©gttf- a » -n 

— HE x > H-E-y v H-E-z ©fs^fiR#il5^^ — 

[0 0 3 9] C©/o«\ :#i&ftIt$'Jg§£8gw&gtC*g 
tSL/T^fflT-SlS^v S^-Jl'jRfHEx, HEy. H 
E z ©JS&gtffiiEfii (J£§P<E>51ifc) fcitfftftltS'JJSia* 

». xfAsfr-^S^HE x. yfA^-^T-HEyfcJ: 
tfzfA*-;U|^HE zOHtfJ^iffiDx. Dy4, fit 

iEfflietf-SB i 7 (cietf.$ n-ct^ssffliE<B*j<ta c ^fiif 

[0 04 0] -£UT. Jj&P&Wm 8tt. *©ffluE& 
©ifcSBSi© 3 1*7=- jr. flU <J.*r4. fl£S4#lt#SB2 0 

[004 1 ] ftte. HBOfQB&WCtt. ^tllttMtt 
H£iJfw&fsf£Aft&B5tf£^. S^-^HEx, H 
Ey, HEzO*7t?.Hi* s ^*<I&S?!l«:^>t 
S*-;^HEx, HEy. HEz©^7 

*.«. SfDe*sc©«^sssr«. fll^&mgs*$r^>«^ 

HE x. HEy. H E z ©*?•& ? UStfSfcS. * 

(jA (cos(6) 0 -sin(6)Ycos(0)-sin(e) oWi 
L = 0 1 0 sln(0) cos(e) 0 xj 
(, J ^ S to(«) 0 0 0 1 J (> 



20 



30 
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[0 04 2] C©fc«>. S*-^HEx,.HEy. 

HEztc^t. ii^s©^ffltm<ri©«^©*7 
Mv \fc*m£.mm$i> 1 7tcfEteu. ^ftn-trsm e 

[ 0 0 4 3 ] 0 7 «. 0 ^^m-r€»JS^©«61K^ 

h;b<t[5II£«©K^?:^-rar*.5. @7«:*j'CV 
r. 'WttM^h^-Cx.'-y^ z ) <c*flEl/-CTMxf* 
£12SU C©TMxHI«:fiai i rS2«*TMyf». T 

MzHt-ri. ifc. #tim$mg£SS?i?*iSftnotc 
}*tSi,Tm>£«£K::tec>r. flUBA**? h (x. 

y. z) {C*tt-*,flRffJB3fcl O©#flr.£0. 
•T-S. 813818*1 OtfcK^ffi^eS^^*, 

5S#^f&I«:77/cW<fflV»-C«,>.Sfc©fr4. 
[0 04 4] fL-t, ZffiiE-t SA:»*C. TM y 

#©^0{C. -S/cWIIl&Sth C©III&&©$&£H 
X. HY, HZitS. 'XtC, HZIil©^»)tC. 
[el&3-tf. COHJiK&rottfcMl x. Mly. Ml z£ 
•T*. Ml y$A©Jg9«C. -</>ft!W15|fgSt*\ C 

©@fea©IA ; £M2x, M2y. M2z<bb. 3 6(C> 
M2x#©^0<C. - 7? /ctflsl^ 
[0045] C ft 6 ©©etc J: 0 . ttfefiBSv'** HP 
(X. y. z) £&*-JHPHPH l~H3*>6©ffi;*J 
(a, fl.'r) i©ratc«. «T© ( 1 ) jfr&WSt 

[0 046] 
[&1] 



cos(p) 0 -«in(j») 

0 1 0 
rin(p) 0 cos(p) 



) 




(1) 



[0047] *LX. iWBM^? (x. y. z) = 40*t#6tt£„ 
(1. 0. 0) ©M^<fcO> «*-A3l»H 1~H3*» [0048] 
£©ffi# (o. 73. T) i**Si- WT© (2) [^2] 

cos(9)co«(5)co8(9)- sin(5)sin(p) 
(9)co8(5)cos0j)- cos(d)co8(5)sin(p)8m(n)- sii 
9)co8(5)sin^j)- cos(fl)coe(5)8in(ji)co8^)- « 



in(d)cos(p)8io 
a(5)coe(9>)co8 



>m(n)\ 



(2) 



[0049] ^tC. ( 2 ) 5£©a©5££^rr S£. « [0050] 
T© (3) &&Whtl2>. ■ I»3] 



(7) 



11 



co8(fl)co6(*S)cosfo)-a 



[0 0 5 1 ] &«C. (3) 5£«r (2) t©5£K * [0052] 

KA-T-Si. «T© (4) . (5) 5£#,f#6ft£. * [«4] 
/J =-^in(0)cos(rj)+cos(0)sin(9>)sm(n)]cos(5) 
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• (3) 



■ [sto(0)8tn(rj)-co6(0)8in(9)cosOl)]cos(ff) 

.' co 8(9)co»(g)co5(y)- a 
un(<p) 



-cos(<p)co8^)x- 



(4) 



(6) 



COS! 



. [0 0531-9CK. (4). (5)Jt*6,cos (J) * [ 0 0 5 4 ] 
«T© (6) 5£#f#6ft£. * [&5] 

gxcos(y)siD(^)-^XBin(y) 
8in(0)sin(p)cosOj)+cos(0)sin^j) 
yxBin(ip)-axi»a((p)cog^y) 
~ ain(0)nn(9>)nn^)- coa(6)cos(ft) 

[0 0 55]-^(C. (6)^*mt:^ttft94*J!) 20* [0 056] 
«T© <7) 5£#f#6tt£o ★ [^6] 

0 . 



<6) 




MLis J r j?xcog^)-yxsmfr) 

^ |y x cosfo)+ /J xsinfr }]sin(p)- a x cofl(<p) J 



(7) 



[0 0 5 7 ] CCXfcSK:. 3IA©iaSS«^-^a. 
rfe<kU f 2ai©^4ft-? r -^*V 7/ & ttft J: 

#r#£. ®8t*. 05©ffiiEftfrgi51 6, < ffiMAtt* 30 
SC2 0*Jj;^{4|ISCffi§Bl 8©ttffi«*55r7 0-f 

[0 05 8] 08{CteC>-C. ffliEitgCgCl 6tt. xfill* 
-JUg^HEx. yft^-Jl/JR^HE yte^yfzlft^- 

i (Xf»^Sll). xfA^-^^HEx. yfAl* 
- JHg-=F H E y *J J; z Si* - ^ST- H E z ©aigfil L 
x> Ly. L z 4ffliEfii§BmSP 1 7*^JR»"r* 
?yS12). 

[0059] #CC. ffliEi+#aJl 6tt. x 46 
HEx, y«*-^3R^-HEyfcJ:O f zl**.--rt<3R : f-H 
Ez©a*it"fI<BDx. Dy. D z*^S*<SL x. L 

y, Lz^aiiti (^f^s i 3) . -eur. xIA 

*-AflffHEx. yH^-^HR^-HEyfcJcCfztt* 
-;UjfH L HEz©.'^gJtGx > Gy, Gz4ffll>tII 

T/cW*aXflaiU/c^ (Xf yVS 14). T^iftft^ 

gpi 8(ctti^-rs. 

[0060] #tC. {ig&ftl+liSB 20B, 2 Mffift-te > 
1f2 l©J±J^fiiKa. KbSrfRfSf* Wf» 1 50 



jjft.me*mt)-rz> <x?-v -?s 1 8) . 

[0 06 1 ] ±a!L//t^ife^SSt?». fflMft*. 

{0 0 62] 

[BBJ©^*] tLtt&BJLfcJ:5ic. *^tc«i:n«. 
Sg©{£i>^^>^£ffli>fciti^tc:tei>-c6, S/c. 

#*£*§£k:*h»t.4>> i&s8swc«-3t,>r^f&tgg§©:fr 

[SH©fS#fe^] 

[an #^©is i mMBi£k<&zrt&P}st®mw<D 

[02 ] XZtWV—nM&Blci&h? 3 s» ^SB©iISt>;£ 
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[03] Hi©MiE»*aP6teJ{:C«r{aftJffflaS8'©» 

[as] #i%bji©s& 3 ^7f^ft&s:£ft#fta'ma© 
awt*s%"*"-^-a-» d'a^* ™— 

[06] *^©— nsfij^JStc^-SffliEffi©— 
0-c*S. 

[07 ] 3U6J^fl8K«*tt»»'<i' h;u<*:@ 

3£#©Mfifc fc^-r 0-e £> & o 

[08 ] 05©*iIEiH£gP 1 6 . «*4ftW-*aJ2 Ofc «fc 

[^©I»BJ] 
1 2«Hl»-fe>^ 
1 1 3#?^m-fe>^ 5 



(8) ^1320 0 3-65 7 9 1 
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*HEx xfA^-^^F- 
HEy y**-^*-T- 
HEz zW*-JV3R* 
2 V 12 ^3 
3. 13 «BSvte>U-gESfc1 
- 4 . 1-4- 4Bb*J}*>*- 

5, 15 A/D^&SP 

6, 16 ffiuEft^SP 

7, 17 ffluEffiietSSP 

io 8. i s yjunnn^ 

9. 19 StSWSU 

20 ««4m#su 
10 us^is* 

2 1 .2«M*W-fe>* 
2 2 M^H2>tHESii«iSSP 



[01 ] 



t03] 
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A/D 














tttW 







X 



Dx,Dy*&£*ttLx,Ly* 



[02] 



T3 















Low 


VI 


V2 


0 


T1 


T3 


T2 


T4 


0 0= <H1 + H2+F1+F2)+F8 


90 


T2 


T4 


T1 


T3 


D 90= (H1+H2-F1+F2) + F3 


180 


T3 


T1 


T2 


T4 


D1B0= - (H1+H2+ F1 +F2) + F3 


270 


T4 


T2 


T1 


T3 


D270=-(H1+H2-F1+F2) + F3 



[06] 





HX 




Hz 




17.3 


16.9 


18.0 




1.0000 


1.0881 


0.9811 








-104.5 


301.0 


1064.0 




28.3 


22.8 


16.8 








-68.1 


263.8 


774.7 




131.7 


-24.4 


-272.6 
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CH8] 
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/HEx 



,HEy 
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y* 
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LP 




19 
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15 
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9* 




tt»0 




ttus 





-17 
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X 



#*-,H,*^HEx,HEy,HEi 
<DXfp«Lx.Ly,U* 



-811 



-S12 
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-S15 



J~sie 



itWLfcttf./l.rt 
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